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(54) Optical disc record carrier with wobbled grooves that permit recording on the grooves and 
lands, apparatus for manufacturing such a record carrier, and recording and/or reproducing 
apparatus for such a record carrier 



(57) An optical disc record carrier having at least 
one wobbled groove that permits information recording 
on both groove and land tracks is provided. Each groove 
has a sync wobbling modulated with a continuous signal 
and an address wobbling. The address wobbling 
includes an address portion including address informa- 
tion of each sector. The address portion comprising 

FIG. 



presence of a first predetermined number of wobbles 
and absence of a second predetermined number of 
wobbles. The presence and absence correspond to 
respective logical values of binary system. The grooves 
and lands are substantially the same in width through- 
out and wobble in phase. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The invention relates to an optical disc record 
carrier for recording information under servo control 
based on spindle revolution control and address infor- 
mation recorded on wobbled grove(s), an apparatus for 
manufacturing such a record carrier, an apparatus for 
recording information on such a record carrier, and an 
apparatus for reading information recorded on such a 
record carrier. 

2. Description of the Prior Art 

[0002] Spindle revolution control information and 
address information is often recorded in advance on 
such a record carrier as is done for ATIP (Absolute Time 
In Pregroove) in CD-R (Compact Disc- Recordable) in 
order to enable information to be recorded in desired 
positions. Specifically, spiral or concentric groove(s) is 
(are) formed on the record carrier with the groove(s) 
wobbled (or periodically changed in position in a direc- 
tion transverse to the groove) in response to the spindle 
revolution control information and the frequency-modu- 
lated address information. 

[0003] If application data is recorded on the groove(s), 
the modulated address information obtained from the 
wobbling of the groove(s) is correctly read, which per- 
mits the application data to be recorded in desired sec- 
tors on desired tracks. However, if a land is scanned in 
recording application data on both the groove and land 
tracks trying to increase the capacity of the optical disc, 
a mixture of wobbling signals from the grooves adjacent 
to the land being scanned is obtained as the modulated 
address information. This makes it difficult to correctly 
read only the wobbling signal from a groove associated 
with the scanned land. Accordingly, application data can 
be hardly recorded in desired position. 
[0004] One solution for this problem is disclosed as 
"Optical Disc Recording Medium and Optical Disc 
Drive" in Japanese unexamined patent publication No. 
9-231580 (1997). In this recording medium, a revolution 
control signal is recorded as wobbling of the groove(s), 
while address information is recorded as prepits formed 
in positions corresponding to the boundary between 
adjacent groove and land in ID area which is part of the 
groove and land tracks. The prepits enable the address 
information to be correctly read out both when a groove 
adjacent to the prepits is scanned and when a land 
adjacent to the prepits is scanned. 
[0005] However, in addition to the fact that the ID area 
occupies part of the tracks, the ID area has to be fol- 
lowed by another area in which a variable frequency 
oscillator is inserted in order to facilitate the synchroni- 
zation of the PLL (phase-locked loop). This causes the 



capacity of resultant optical disc to become small. 
[0006] Thus, the tracks need to be divided into 
address areas and data areas in order to record appli- 
cation data on both the groove and land tracks, which 

5 makes it difficult to raise the recording density. 

[0007] It is therefore an object of the invention to pro- 
vide an optical disc record carrier having spiral or con- 
centric wobbled groove(s) that permits (permit) 
recording application data on both groove and land 

10 tracks without occupying any portion of the tracks. 

[0008] It is another object of the invention to provide 
an apparatus for manufacturing such a record carrier, 
and an apparatus for recording application data on such 
a record carrier and/or for reading application data 

is recorded on such a record carrier. 

SUMMARY OF THE INVENTION 

[0009] According to one aspect of the invention, an 
20 optical disc record carrier having at least one wobbled 
groove that permits information recording on both 
groove and land tracks is provided. The record carrier 
comprises: 

25 a substrate for recording information on tracks 
formed thereon, the tracks comprising at least one 
groove and at least one land, and the tracks being 
divided into sectors in a predetermined manner; 
a sync wobble formed in one side of each of the at 

30 least one groove, the sync wobble is configured to 
provide a constant frequency regardless of a radius 
to an access point when the disc record carrier is 
revolved at a constant angular velocity (hereinafter, 
referred to as CAV); and 

35 an address wobble formed in the other side of each 
of the at least one groove, the address wobble 
including: 

an address portion including address informa- 
40 tion of each sector in which the address portion 

is included, the address portion comprising: 

presence of a first predetermined number 
of wobbles, the presence corresponding to 
45 bits of the address information which are 

equal to a logical value of binary system; 
and 

absence of a second predetermined 
number of wobbles, the absence corre- 
so sponding to bits of the address information 

which are equal to the other logical value 
of the binary system, 

wherein widths of the at least one wobble and the at 
55 least one land are substantially constant through- 
out, and wherein all of the tracks wobble substan- 
tially in phase. 
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[001 0] According to another aspect of the invention, a 
method of manufacturing an optical disc record carrier 
having tracks comprising at least one groove and at 
least one land is provided. The tracks are divided into 
sectors in a predetermined manner. The method com- 5 
prises the steps of: 

deflecting a first laser light in response to a sync 
wobble signal of a predetermined constant fre- 
quency into a first deflected light; 10 
deflecting a second laser light in response to an 
address wobble signal into a second deflected light; 
and 

using the first and second deflected lights for 
respective sides of the at least one groove to form is 
the groove on the record carrier, wherein the 
address wobble signal includes: 

an address portion including address informa- 
tion of each sector in which the address portion 20 
is included, the address portion comprising: 

presence of a first predetermined number 
of waves, the presence corresponding to 
bits of the address information which are 25 
equal to a logical value of binary system; 
and 

absence of a second predetermined 
number of waves, the absence corre- 
sponding to bits of the address information 30 
which are equal to the other logical value 
of the binary system. 

BRIEF DESCRIPTION OF THE DRAWING 

35 

[0011] The features and advantages of the present 
invention will be apparent from the following description 
of an exemplary embodiment of the invention and the 
accompanying drawing, in which: 

40 

FIGs. 1 and 2 are enlarged partial views showing 
inner and outer tracks, within an angular range, on 
exemplary optical disc record carriers 1 and V 
according to the principles of the invention; 
FIG. 3 is a perspective section view of the record 45 
carriers of FIG. 1 or 2; 

FIG. 4 is a diagram showing exemplary track 
arrangements of optical disc record carriers 1as 
and 1ac for information recording and reading at 
CAV according to illustrative embodiments of the so 
invention; 

FIG. 5 is a diagram conceptually showing an exem- 
plary way of recording (r, 6) addresses on the disc 
carriers 1as and 1ac of FIG. 4; 

FIG. 6 is a diagram showing an exemplary track ss 
arrangement of an optical disc record carrier 1 LS for 
information recording and reading at CLV according 
to an illustrative embodiment of the invention; 



4 

FIG. 7 is a diagram conceptually showing an exem- 
plary way of recording sector addresses on the disc 
carrier 1 LS of FIG. 6; 

FIG. 8 is a schematic block diagram showing an 
exemplary arrangement of an apparatus 3 for man- 
ufacturing an optical disc record carrier 1 LS of FIG. 
6 in accordance with an illustrative embodiment of 
the invention; 

FIG. 9 is a diagram showing a relationship among 
the address signal Sa, the sync wobble signal Ssw 
and the address wobble signal Saw in accordance 
with the principles of the invention; 
FIG. 10 is a diagram showing waveforms observed 
in the apparatus of FIG. 8; 

FIGs. 1 1 and 12 are block diagrams showing exem- 
plary arrangements of a first and a second illustra- 
tive embodiment of the CLV generator 52; 
FIG. 13 is a schematic block diagram showing an 
exemplary arrangement of an apparatus 4 for man- 
ufacturing the same optical disc record carrier 1 LS 
as manufactured by the apparatus of FIG. 8 by 
revolving the record carrier not at CAV but as CLV; 
FIG. 14 is a diagram showing waveforms observed 
in the apparatus of FIG. 13; 
FIG. 15 is a schematic block diagram showing an 
arrangement of an apparatus for recording an appli- 
cation data on a record carrier 1 LS of FIG. 6 and for 
reading an application data recorded on the record 
carrier 1 LS in accordance with an illustrative 
embodiment of the invention; and 
FIG. 16 is a diagram showing waveforms observed 
in the apparatus 5 of FIG. 1 5. 

[0012] Throughout the drawing, the same elements 
when shown in more than one figure are designated by 
the same reference numerals. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Optical Disc Record Carrier 

[0013] FIGs. 1 and 2 are enlarged partial views show- 
ing inner and outer tracks, within an angular range, on 
exemplary optical disc record carriers 1 and V accord- 
ing to the principles of the invention. In FIGs. 1 and 2, 
wobbled grooves (G) shown as dotted tracks are formed 
either spirally or concentrically. Tracks that lie between 
two neighboring grooves are lands (L). 
[0014] The wobbling frequency of the grooves G are 
such that the frequency of wobbling becomes that of the 
sync signal (e.g., 75 fim) when the record carrier 1 or 1' 
is revolved at a constant angular velocity. As seen from 
FIGs. 1 and 2, one of the two edges or walls of each 
groove G (i.e., the inner edge or walls in FIG. 1 and the 
outer edges or walls in FIG. 2) 10 is wobbled for the 
entire edge (hereinafter referred to as a sync edge), 
while the other edge (i.e., an outer edge in FIG. 1 and 
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an inner edge in FIG. 2) 20 of each grooves G has wob- 
bleless portions 21 (the edges 20 are referred to as 
address edges). 

[0015] A unit length of wobbleless portions 21 and a 
unit length of wobbled portions in each address edge 20 
are preferably set to Mx(#2) and Nx(#2), respectively, 
where M and N are any suitable integers that satisfy M 
^ 5 and N ^ 5, and £ is a variable representative of the 
wobbling pitch (i.e., the length for a period of wobbling) 
in the address edge 20. M and N may be either equal to 
or different from each other. By associating a unit length 
of wobbleless portions 21 and a unit length of wobbled 
portions with binary "1" and "0," respectively or 
inversely, the address information can be recorded in 
one of the edges of each groove G as shown in FIG. 16. 
Since adjacent tracks G and L shares an address edge 
20 but has no other address edge, scanning a groove G 
and scanning a land L yield the same wobble signal Sw 
(the wobble signal is a signal obtained by detecting 
reflected lights caused by the wobbling of two adjacent 
edges or walls). This enables the recording of applica- 
tion data on both the groove and land tracks. Application 
data may be of course recorded on the grooves only. 
[001 6] FIG. 3 is a perspective section view of the 
record carrier of FIG. 1 or 2. In FIG. 3, a numeral 15 
denotes a substrate of the record carrier. The groove 
pitch (or land pitch) is approximately 1 .2 \im for exam- 
ple. The amplitude of the wobbling is preferably set suf- 
ficiently small as compared with the groove (or land) 
pitch so as not to affect the tracking operation. Specifi- 
cally, the amplitude of the wobbling is approximately 
0.01 ^m for example. From this, it is seen that the wob- 
bling of the grooves and the lands has been shown 
exaggerated to facilitate the understanding of the 
arrangement of the record carrier 1 and 1 \ 
[001 7] It should be noted that the grooves are formed 
such that the width of the grooves and the width of the 
lands are substantially constant and that neighboring 
grooves coincides in phase with each other. This means 
that all of the groove and land tracks are in phase and 
accordingly have an identical number of wobbles per 
round. For this reason, the frequency of the wobble sig- 
nal becomes constant when the record carrier 1 or 1 * is 
revolved at a constant angular velocity (CAV). In other 
words, if the record carrier 1 or V is revolved at a con- 
stant linear velocity (CLV), then the frequency of the 
wobble signal becomes lower as an outer track is 
scanned. TTius, the number of wobbles per round is 
preferably set sufficiently high such that the wobble sig- 
nal is sufficiently higher than a tracking servo frequency 
band (which is typically several kilohertz) when the 
record carrier 1 or V is revolved at a constant linear 
velocity for actual recording. 

[0018] FIG. 4 is a diagram showing exemplary track 
arrangements of optical disc record carriers 1 A s and 
1 AC for information recording and reading at CAV 
according to illustrative embodiments of the invention. 
Record carriers for CAV operation of the invention may 



have either a spiral groove (in case of 1 AS ) or concentric 
grooves (in case of 1sc) as shown in FIG. 4. Each of the 
disc carriers 1 A s and 1 ac is divided into fan-shaped por- 
tions (or sectors) with a center angle of 9 0 (0 0 = 2idH ), 

5 where N is the number of the fan-shaped portions. 
[001 9] A specific recording area is identified by a com- 
bination of a track address r (which is counted from 
either the outermost or innermost track) and the angular 
address 8 measure from a reference direction. FIG. 5 is 

w a diagram conceptually showing an exemplary way of 
recording a (r, e) address on the disc carrier 1 AS and 
1 AC in accordance with the principles of the invention. In 
FIG. 5, a part Gal of an inner track (R1 -th track from the 
innermost in this example) and a part Ga2 of an outer 

is track (R2-th track) which begin with the reference direc- 
tion (0 = 0) are shown. Every sector (R1, 0), (R1, 
(R2, 0) uses the same number of wobbles to express its 
own address (r, 0). However, the length of a recorded 
address portion is proportional to the r component. 

20 [0020] It should be noted that though each address 
portion has been shown as occupying the whole of the 
sector identified by the address portion, the tracks may 
be configured such that only a part of each sector is 
used for the address. 

25 [0021] FIG. 6 is a diagram showing an exemplary 
track arrangement of an optical disc record carrier 1 LS 
for information recording and reading at CLV according 
to an illustrative embodiment of the invention. Since the 
record carrier 1 LS is revolved at CLV, meaning that every 

30 sector has the same length regardless of which of the 
tracks the sector is located on, the record carrier 1 LS 
preferably has a spiral groove to make the most of the 
recordable area thereof. Since the record carrier 1 LS 
has a spiral groove, the sectors are identified by respec- 

35 tive sector addresses. 

[0022] FIG. 7 is a diagram conceptually showing an 
exemplary way of recording sector addresses on the 
disc carriers 1 LS of FIG. 6. In FIG. 7, a recorded pattern 
Gb1 is a part of an inner track portion. From a recorded 

40 pattern Gb2, it is seen that the portion Gb2 is a part of 
the outermost track portion because the address por- 
tion has occupied the entire sector leaving no room for 
a longer address when the record carrier 1 L s is revolved 
more slowly. In this way. though every sector has the 

45 same length and every sector address uses the same 
number of wobbles of the groove, the length of the 
recorded sector address is proportional to the radial 
position of the sector. This is because the groove(s) is 
(are) so configured that all of the groove and land tracks 
so are in phase and accordingly have an identical number 
of wobbles per round in order to ensure the correct 
reading of sync and address information. 
[0023] It is noted that the record carrier 1 AS of FIG. 4 
may use just described sector address scheme instead 
55 of the (r, e) address scheme. 
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Pregrooving Apparatus 

[0024] FIG. 8 is a schematic block diagram showing 
an exemplary arrangement of an apparatus 3 for manu- 
facturing an optical disc record carrier 1 L s of FIG. 6 or 
forming a CLV-based spiral groove (of FIG. 7) on an 
record carrier by revolving the record carrier at CAV in 
accordance with an illustrative embodiment of the 
invention. 

[0025] We first describe the basic concept of pre- 
grooving, and then detail the operation of the apparatus 
3 of FIG. 8. 

[0026] In FIG. 8 the pregrooving apparatus 3 com- 
prises a clock generator 30; a frequency divider portion 
40 and a address generating portion 50 having their 
inputs connected to the clock generator 30 which pro- 
vides an address data Sa; a LPF (low pass filter) 61 
having its one terminal connected with an output of the 
frequency divider portion 40; and an amplifier 62 having 
its input connected with the other terminal of the LPF 
61. The apparatus 3 further comprises a modulator 63 
having its carrier input connected with a divider portion 
40 output and its address input connected with an 
address generating portion 50 output; a LPF 64 having 
its one terminal connected with a modulator 63 output; 
and an amplifier 65 having its input connected with an 
LPF 64 output. The apparatus 3 further comprises a 
laser light source 66 for providing a laser light; a half 
mirror 67 disposed in the light path of the laser light; a 
full mirror 68 disposed in the path of the reflected light 
from the half mirror 67; deflectors 69 and 70 disposed in 
the light paths of the passed light from the half mirror 67 
and the reflected light from the full mirror 68 and having 
their drive inputs connected with amplifier 62 and 65 
inputs, respectively; a full mirror 71 and a half mirror 72 
disposed in the light paths of the deflected lights from 
the deflector 69 and 70, respectively such that the light 
paths of the reflected lights from the mirror 71 and 72 
coincide with each other; a lens 73 for converging the 
reflected lights from the mirror 71 and 72 on the record 
carrier 1 LS ; a frequency divider 74 having its input con- 
nected with the clock generator 30 output; a motor 
servo 75 having its input connected with a divider 74 
output; and a motor 76 having its driver input connected 
with a motor servo 75 output for revolving the record 
carrier 1 LS . 

[0027] In operation, a clock signal from the clock gen- 
erator 30 is divided in frequency by the divider portion 
40 into a signal with a period of, e.g., 3 ^is, which is 
shaped in wave-form by the LPF 61 into a sine wave sig- 
nal or a sync wobble signal Ssw. The sync wobble signal 
is amplified by a factor a in the amplifier 62 into an 
amplified sync wobble signal a Ssw, which drives the 
light deflector 69. 

[0028] In response to a reception of an address Sa, 
the modulator 63 provides an address wobble pulse sig- 
nal by deciding presence or absence of wobbles on the 
basis of each bit of the received address as shown in 



FIG. 9. Specifically, if a bit of the address is a binary T, 
the modulator 63 suppresses three pulses of the signal 
from the divider portion 40. The address wobble pulse 
signal is also shaped in waveform by the LPF 64 into a 
5 sine wave address wobble signal Saw. The address 
wobble signal Saw is amplified by a factor a in the 
amplifier 65 into a signal a Saw, which drives the deflec- 
tor 70. 

[0029] The deflected lights from the deflectors 69 and 
10 70 are converged on two adjacent positions arranged in 
a radial direction of the record carrier 1 LS so as to form 
the sidewalls of the groove. On the other hand, the clock 
signal from the clock generator 30 is divided by the 
divider 74 into a motor servo reference signal Ssr of a 
15 predetermined spindle revolution frequency. The motor 
servo 75 drives the motor 76 so as to revolve the motor 
76 at CAV. 

[0030] FIG. 10 is a diagram showing waveforms for 
describing a CAV operation of providing a spiral groove 

20 for CLV recording and reading. 

[0031] In order to form a CLV-based spiral groove (of 
FIG. 7) on an record earner by revolving the record car- 
rier at CAV, the frequency divider portion 40 comprises 
two serially connected frequency dividers 41 and 42, 

25 and the address generating portion 50 comprises a 
divider 51 having its input connected with the clock gen- 
erator 30 output; a CLV sync generator 52 having its 
input connected with a CLV sync generator 52 output; 
and an address generator 53 having its first input con- 

30 nected with a connecting conductor between the divid- 
ers 41 and 42 and its second input connected with a 
CLV sync generator 52 output. 

[0032] The CLV sync generator 52 is so conf igured as 
to generate a sector sync signal Sss whose frequency is 

35 proportional to the radius to the access point on the 
record carrier 1 L s by using an output signal from the fre- 
quency divider 51 as shown in FIG. 10. In response to 
the sector sync signal Sss, the address generator 53 
generates an address signal Sa whose duration is con- 

40 stant (T) for every sector. Thereafter, the apparatus 3 
operates as described above. 

[0033] Since the record carrier 3 is revolved at CAV, 
i.e., the linear velocity is proportional to the radius to the 
access point, proportioning the frequency of the sector 

45 sync signal Sss to the radius to the access point causes 
the length of the sectors to be identical. 
[0034] FIGs. 11 and 12 are block diagrams showing 
exemplary arrangements of a first 52a and a second 
52b illustrative embodiment of the CLV sync generator 

so 52. The CLV sync generator 52a is an embodiment 
using a well-known frequency synthesizer. This circuit 
has a disadvantage that the accuracy of the radius data 
"r" affect and the resolution affect the accuracy of the 
output signal Sss. 

55 [0035] The CLV sync generator 52b of FIG. 12 com- 
prises a counter 510 for counting the number of motor 
76 revolutions after the reception of a START signal, a 
PROM (programmable read only memory) 511 for stor- 
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ing a table associating motor revolution counts with 
respective radius data r, and a counter 51 2 for providing 
sync pulses at intervals proportional to the received 
radius data r. Since the circuit 52b consists of digital ele- 
ments, it yields an accurate output. 
[0036] FIG. 13 is a schematic block diagram showing 
an exemplary arrangement of an apparatus 4 for manu- 
facturing the same optical disc record carrier 1 LS as 
manufactured by the apparatus of FIG. 8 by revolving 
the record carrier not at CAV but as CLV. In FIG. 13, the 
apparatus 4 is almost identical to that of FIG. 8 except 
that (a) the clock generator 30 has been replaced with a 
combination of the clock generator 30, a CLV reference 
clock generator 31 and a frequency multiplier 32, which 
are serially connected; (b) the divider 42 input is con- 
nected with a frequency multiplier 32 output instead of 
the divider 41 output; (c) the frequency divider 41 input 
is connected with the frequency multiplier 32 output 
instead of the clock generator 30 output; and (d) the 
clock generator 30 output is supplied to the sector sync 
input of the address generator 53 via a new divider 54. 
[0037] In operation, the clock generator 30 generates 
a clock signal Sck of Ck Hz. The CLV reference clock 
generator 31 receives a signal indicative of the radius V 
to the access point (the access radius) as well as the 
signal Sck, and responsively generates a CLV reference 
clock whose frequency is in inverse proportion to the 
radius, that is. Ck/r Hz. If the access radius r is 50.000 
(inn) (the value of r may be expressed by five BCD 
(binary coded decimal) codes), and if a frequency of 50 
KHz is desired, then the clock frequency Ck of the clock 
generator 30 has to be set as high as 2.5 GHz (= 50,000 
x 50 KHz). In order to make the clock frequency Ck 
more practical, the frequency multiplier 32 is added. If 
the multiplying factor of the multiplier 32 is 50, the clock 
generator 30 has only to generate a clock signal of 50 
MHz to yield a multiplied clock signal of 50 KHz. 
[0038] The multiplied clock whose frequency is in 
inverse proportion to the access radius is supplied to 
the frequency dividers 42 and 74. Thus, the frequencies 
of the servo reference signal Ssr and the sync wobble 
signal Ssw are in inverse proportion to the access (i.e., 
recording in this case) radius as shown in FIG. 14. For 
this, the motor 76 or the record carrier 1 LS revolves at 
CLV, and the sync wobbling pitch becomes longer with 
an increase in the access radius V. 
[0039] From the above fact (c) and (d), the address 
generator 53 starts generating an address signal Sa in 
synchronism with the sector sync signal Sss which is 
received from the divider 54 and which has a constant 
interval regardless of the access radius "r" as shown in 
FIG. 14. The address signal for each address includes 
the same number of pulses, while the interval or period 
of the address signal is proportional to the access 
radius "r." This causes the address generator 53 to take 
a longer time to output one address's worth of address 
signal Sa as the access point moves outward. 
[0040] Since the sector sync signal Sss frequency is 



invariable throughout, revolving the record carrier 1 LS at 
CLV causes the lengths of sectors recorded on the 
record carrier 1 LS to be uniform as shown in FIGs. 7 and 
14. 

s [0041 ] The above-described process yields an optical 
disc record carrier 1 LS provided with a pregroove with 
one edge wobbled in response to the sync wobble sig- 
nal Ssw and the other edge wobbled in response to the 
address wobble signal Saw. Then, the record carrier 1 LS 

w is developed to make a stamper. Thereafter, a lot of 
record carriers 1 ls are manufactured as replicas of the 
stamper. 

[0042] Though the above-described embodiments 
have made a record carrier 1 LS for CLV recording and 

is reading, a record carrier for CAV recording and reading 
is manufactured by a pregrooving apparatus of a more 
simple structure. Specifically, all of the above-men- 
tioned signals Ssr, Sss, Sa, Ssw are constant regard- 
less of the access radius r in this case. For example, 

20 eliminating the CLV sync generator 52 from the appara- 
tus of FIG. 8 yields an apparatus for manufacturing an 
optical disc record carrier 1 AS or 1 AC of FIG. 4. 
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Recording and Reading an Application 



[0043] FIG. 15 is a schematic block diagram showing 
an arrangement of an apparatus for recording an appli- 
cation data on a record carrier 1 LS of FIG. 6 and for 
reading an application data recorded on the record car- 

30 rier 1 LS in accordance with an illustrative embodiment of 
the invention. In the apparatus 5 of FIG. 15. in record 
operation, a record/read circuit 81 modulates the appli- 
cation data in a predetermined method. An optical head 
80 records the modulated application data on the optical 

35 disc record carrier 1 LS by irradiating a laser light on the 
carrier 1 LS being revolved at CLV. In read operation, the 
optical head 80 reads application data recorded on the 
disc 1 LS from the reflected light from the disc 1 LS . The 
record/read circuit 81 demodulates the read application 

40 data and provide a demodulated application data.. 

[0044] In record or read operation, a wobble detector 
82 detects a wobble signal from an output of the optical 
head 80. The detected wobble signal is converted by a 
PLL (phase locked loop) 83 into a stable sync signal Ss. 

45 An amplitude demodulator 84 demodulates the wobble 
signal that have been modulated when read. An 
address reader 85 reads an address from the demodu- 
lated wobble signal Sda. The read address data is sup- 
plied to a feed controller 86 and a CLV reference signal 

so generator 87The wobble signal Sw is correctly read out 
from either a groove or a land, yielding a stable address 
signal and a stable sync signal. On the basis of address 
information such as a track address and a sector 
address, a CLV reference signal generator 87 calculates 

ss the value of the radius r to the position on which a 
record or read access is being performed and gener- 
ates a motor control reference signal which is propor- 
tional to a predetermined linear velocity and inversely 
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proportional to the access radius r. The motor control 
reference signal is passed to a motor controller 88, 
which in turn controls a motor 89 to revolve at CLV. 
[0045] FIG. 16 is a diagram showing waveforms 
observed in the apparatus 5 of FIG. 15. The detected s 
wobble signal Sw has a lower level during a period in 
which one of the edges of a track portion being scanned 
lacks wobbles as compared with a period in which a 
track portion being scanned has its both sides wobbled. 
The lower level portion of the wobble signal Sw corre- 10 
sponds to logical "1" of the address data bit. The sync 
signal Ss may be generated either by binarizing the 
wobble signal Sw or by using the PLL 83. The wobble 
signal Sw is demodulated into an address signal Sda by 
an amplitude modulator 84, which uses, e.g., a synchro- is 
nous detector (not shown). 

[0046] Though the apparatus 5 is CLV based, a CAV- 
based apparatus is easily realized. Specifically, elimi- 
nating the connecting between the address reader 85 
and the CLV reference signal generator 87 and replac- 20 
ing the CLV reference signal generator 87 with a CAV 2. 
reference signal generator (not shown) in FIG. 15 yields 
an apparatus for recording an application data on a 
record carrier 1 AS or 1 AC of FIG. 4 and for reading an 
application data recorded on the record carrier. The not- 25 3. 
shown CAV reference signal generator generates a ref- 
erence signal whose frequency is constant regardless 
of the access radius r. TNs causes the record carrier 
1 as or 1 ac to revolve at CAV. 

[0047] Many widely different embodiments of the 30 
present invention may be constructed without departing 4. 
from the spirit and scope of the present invention. It 
should be understood that the present invention is not 
limited to the specific embodiments described in the 
specification, except as defined in the appended claims. 35 

5. 

Claims 

1 . An optical disc record carrier comprising: 

40 

a substrate for recording information on tracks 6. 
formed thereon, said tracks comprising at least 
one groove and at least one land, and said 
tracks being divided into sectors in a predeter- 
mined manner; 45 
a sync wobble formed in one side of each of 
said at least one groove, said sync wobble is 
configured to provide a constant frequency 
regardless of a radius to an access point when 
the disc record carrier is revolved at a constant so 
angular velocity (hereinafter, referred to as 
CAV); and 

an address wobble formed in the other side of 
each of said at least one groove, said address 
wobble including: 55 

an address portion including address infor- 
mation of each sector in which said 



address portion is induded, said address 
portion comprising: 

presence of a first predetermined 
number of wobbles, said presence 
corresponding to bits of said address 
information which are equal to a logi- 
cal value of binary system; and 
absence of a second predetermined 
number of wobbles, said absence cor- 
responding to bits of said address 
information which are equal to the 
other logical value of said binary sys- 
tem, 

wherein widths of said at least one wobble and 
said at least one land are substantially constant 
throughout, and wherein all of said tracks wob- 
ble substantially in phase. 

An optical disc record carrier as defined in claim 1 , 
wherein said predetermined manner is suited for 
CAV operation. 

An optical disc record carrier as defined in claim 2, 
wherein said at least one groove comprises con- 
centric grooves and wherein said address informa- 
tion includes track information and angular 
information. 

An optical disc record carrier as defined in claim 2, 
wherein said at least one groove comprises a spiral 
groove and wherein said address information 
includes an sector address. 

An optical disc record carrier as defined in claim 1 , 
wherein said predetermined manner is suited for 
constant linear velocity (hereinafter, referred to as 
CLV) operation. 

A method of manufacturing an optical disc record 
carrier having tracks comprising at least one groove 
and at least one land, said tracks being divided into 
sectors in a predetermined manner, the method 
comprising the steps of: 

deflecting a first laser light in response to a 
sync wobble signal of a predetermined con- 
stant frequency into a first deflected light; 
deflecting a second laser light in response to 
an address wobble signal into a second 
deflected light; and 

using said first and second deflected lights for 
respective sides of said at least one groove to 
form said groove on said record carrier, 
wherein said address wobble signal includes: 

an address portion including address infor- 



7 



BNSDOCID: <EP 0939398A2_I_> 



EP 0 939 398 A2 



14 



13 

mation of each sector in which said 
address portion is included, said address 
portion comprising: 

presence of a first predetermined s 
number of waves, said presence cor- 
responding to bits of said address 
information which are equal to a logi- 
cal value of binary system; and 
absence of a second predetermined 10 
number of waves, said absence corre- 
sponding to bits of said address infor- 
mation which are equal to the other 
logical value of said binary system. 

75 

7. A method as defined claim 6, wherein said prede- 
termined manner is suited for CAV operation, and 
wherein the method further comprises the step of 
revolving said record carrier at CAV. 

20 

8. A method as defined claim 6, wherein said prede- 
termined manner is suited for CLV operation, 
wherein the method further comprises the step of 
revolving said record carrier at CAV, and wherein 
said step of deflecting a second laser light includes 25 
the step of proportioning a frequency of said 
address portion to a radius to a current access 
point. 

9. A method of manufacturing an optical disc record 30 
carrier having tracks comprising a spiral groove and 

a spiral land, said tracks being divided into sectors 
of same length, the method comprising the steps 
of: 

35 

deflecting a first laser light in response to a 
sync wobble signal whose frequency is in 
inverse proportion to a radius to a current 
access point into a first deflected light; 
deflecting a second laser light in response to 40 
an address wobble signal into a second 
deflected light; 

revolving said record carrier at CLV; and 
using said first and second deflected lights for 
respective sides of said at least one groove to 45 
form said groove on said record carrier, 
wherein said address wobble signal includes: 

an address portion including address infor- 
mation of each sector in which said so 
address portion is included, said address 
portion comprising: 

presence of a first predetermined 
number of waves, said presence cor- 55 
responding to bits of said address 
information which are equal to a logi- 
cal value of binary system; and 



absence of a second predetermined 
number of waves, said absence corre- 
sponding to bits of said address infor- 
mation which are equal to the other 
logical value of said binary system, 

wherein said step of deflecting a second laser 
light comprises the step of keeping constant a 
frequency of said address portion regardless of 
said radius to a current access point 

10. A method of recording information on and/or read- 
ing information from an optical disc record carrier 
having a groove and a land, the groove and land 
being divided into sectors of the same length, the 
groove having a sync wobbling on one side of the 
groove and an address wobbling on the other side 
of the groove, the method comprising the steps of: 

revolving said record carrier at CLV; 
detecting a wobbling signal from a read signal 
from said record carrier; 
extracting a first wobble signal caused by said 
sync wobbling from said read signal: 
extracting a second wobbling signal corre- 
sponding to said address wobbling by using 
said first wobble signal; 

reading address information from said second 
wobble signal; and 

controlling a revolution of said record carrier in 
response to said address information. 

11. An apparatus for manufacturing an optical disc 
record carrier having tracks comprising at least one 
groove and at least one land, said tracks being 
divided into sectors in a predetermined manner, the 
apparatus comprising: 

means for deflecting a first laser light in 
response to a sync wobble signal of a predeter- 
mined constant frequency into a first deflected 
light; 

means for deflecting a second laser light in 
response to an address wobble signal into a 
second deflected light; and 
means for using said first and second deflected 
lights for respective sides of said at least one 
groove to form said groove on said record car- 
rier, wherein said address wobble signal 
includes: 

an address portion including address infor- 
mation of each sector in which said 
address portion is included, said address 
portion comprising: 

presence of a first predetermined 
number of waves, said presence cor- 
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responding to bits of said address 
information which are equal to a logi- 
cal value of binary system; and 
absence of a second predetermined 
number of waves, said absence corre- 5 
spending to bits of said address infor- 
mation which are equal to the other 
logical value of said binary system. 

1 2. A method as defined claim 1 1 , wherein said prede- 10 
termined manner is suited for CAV operation, and 
wherein the apparatus further comprises means for 
revolving said record carrier at CAV. 

1 3. A method as defined claim 1 1 , wherein said prede- is 
termined manner is suited for CLV operation, 
wherein the apparatus further comprises means for 
revolving said record carrier at CAV, and wherein 
said means for deflecting a second laser light 
includes means for proportioning a frequency of 
said address portion to a radius to a current access 
point. 

14. An apparatus for manufacturing an optical disc 
record carrier having tracks comprising a spiral 
groove and a spiral land, said tracks being divided 
into sectors of same length, the apparatus compris- 
ing: 

means for deflecting a first laser light in 
response to a sync wobble signal whose fre- 
quency is in inverse proportion to a radius to a 
current access point into a first deflected light; 
means for deflecting a second laser light in 
response to an address wobble signal into a 
second deflected light; 

means for revolving said record carrier at CLV; 
and 

means for using said first and second deflected 
lights for respective sides of said at least one 
groove to form said groove on said record car- 
rier, wherein said address wobble signal 
includes: 



logical value of said binary system, 

wherein said means for deflecting a second 
laser light comprises means for keeping con- 
stant a frequency of said address portion 
regardless of said radius to a current access 
point. 

15. An apparatus for recording information on and/or 
reading information from an optical disc record car- 
rier having a groove and a land, the groove and land 
being divided into sectors of the same length, the 
groove having a sync wobbling on one side of the 
groove and an address wobbling on the other side 
of the groove, the apparatus comprising: 



means for revolving said record carrier at CLV; 
means for detecting a wobbling signal from a 
read signal from said record carrier; 
20 means for extracting a first wobble signal 

caused by said sync wobbling from said read 
signal: 

means for extracting a second wobbling signal 
corresponding to said address wobbling by 
25 using said first wobble signal; 

means for reading address information from 
said second wobble signal; and 
means for controlling a revolution of said record 
carrier in response to said address information. 

30 



35 



40 



an address portion including address infor- 45 
mation of each sector in which said 
address portion is included, said address 
portion comprising: 

presence of a first predetermined so 
number of waves, said presence cor- 
responding to bits of said address 
information which are equal to a logi- 
cal value of binary system; and 
absence of a second predetermined ss 
number of waves, said absence corre- 
sponding to bits of said address infor- 
mation which are equal to the other 
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